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(54) CURABLE COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition which forms a coating film having 
excellent water resistance and excellent adhesion to polyolefins by mixing a diol di(meth) 
acrylate with a dimer diol di(meth)acrylate. 

SOLUTION: The diol di(meth)acrylate (A) used is represented by the formula: HO(XO)m-ZO- 
(YO)n-H (wherein Z is a dimer diol residue; X and Y are each a 2-4C alkylene; m and n are 
each an integer of 0 or greater; and 2<m+n<40). The dimer diol di(meth)acrylate (B) used is a 
difunctional (meth)acrylic ester prepared by (meth)acryloylating the two hydroxyl groups of the 
dimer diol. In addition to components A and B, a radical polymerizable monomer (C) 
copolymerizable therewith may be used. The mixing ratio is desirably such that A:B:C is (5- 
90):(5-90):(5-90)(wt.%). To perform the thermal polymerization of the composition, 0.1-5 
pts.wt, per pt.wt. total monomer, benzoyl peroxide is used as a polymerization initiator. 
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ABSTRACTED-PUB-NO: JP 10218946 A 
BASIC-ABSTRACT: 

A curing composition comprising di (meth) acrylate of diol of formula 
HO-(XO)m-ZO-(YO)n-H (1); Z = dimer diol residue; X, Y = 2-4C alkylene; m and n 
= integers not less than 0; 2 < or = m + n < or = 40 ; and di (meth) acrylate of 
dimer diol. 

USE - The curing composition is useful for producing water resisting molded 
products, coats, inks and adhesives which are required to have water resistance 
and adhesive (contact) properties with polyolefins. 

ADVANTAGE - The curing composition can provide a coat having high water 
resistance and high contact (adhesive) properties with polyolefins. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the hardenability constituent hardened with heat 
or an activity energy line. 

The constituent of this invention is used suitably for a paint, ink, adhesives, etc. with which the 
mold goods in which a water resisting property is demanded, a water resisting property, and 
the adhesion over polyolefine are demanded. 

[0002] 

[Description of the Prior Art] Former and poly ethylene glycol di(metha)acrylate, poly 
propyleneglycol di(meth) acrylate, Polyester poly (meta) acrylate, polyurethane poly (meta) 
acrylate, Although polyfunctional (meta) acrylic ester, such as TORIMECHI roll pro pantry 
(meta) acrylate, was generally used as a raw material of thermosetting or activity energy-line 
hardening resin, Since these (meta) acrylic ester was hydrophilic nature comparatively, the 
hardened material did not fit the use of which a water resisting property is required highly. 
Since they were high polarity, a cured film hardly showed the adhesion over polyolefine. 
[0003]On the other hand, the compound which made two hydroxyl groups of dimer diol acryloyl 
(meta )-ize There is art of using [it being hereafter called die merge ORUJI (meta) acrylate], 
and raising a water resisting property and the adhesion over polyolefine (JP,3-236349,A). 
However, there was a problem that this die merge ORUJI (meta) acrylate had an elastic 
modulus of resin after hardening and low hardness as compared with the above-mentioned 
general-purpose raw material. And since die merge ORUJI (meta) acrylate was deficient in 
compatibility with a general-purpose raw material, it was not easy for obtaining the hardened 
material of the performance which was made to carry out copolymerization of these and the 
balance of a water resisting property and hardness was able to take. 
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[0004] 

[Means for Solving the Problem]This invention persons came to complete this invention, as a 
result of inquiring wholeheartedly that an aforementioned problem should be solved. That is, 
this invention is a hardenability constituent containing the following component (A) and (B). 

(A) : Di(meth)acrylate HO-(XO) m -ZO-(YO) -H (1) of diol expressed with a following chemical 

formula (1) 

(Z is dimer diol residue among a formula, and X and Y are the alkylene groups of the same or 
different carbon numbers 2-4, m and n are zero or more same or different integers, and it is 
2<=m+n<=40.) 

(B) : Di(meth)acrylate of dimer diol [0005] 

[Embodiment of the lnvention]The compound of the ingredient (A) in this invention to the 
polyether polyol (henceforth dimer diol derivative alcohol) expressed with said chemical 
formula (1). (Meta) By making acrylic acid or (meta) acrylic ester react by esterification or an 
ester interchange, it is compoundable. Dimer diol derivative alcohol is obtained by making the 
alkylene oxide of 2-4 carbon numbers add to dimer diol. Namely, as alkylene oxide of 2-4 
carbon numbers, Ethylene oxide, propylene oxide, butylene oxide, and a tetrahydrofuran (it 
omits the following THF) can be used, and the commercial item of the Pes Paul HP-1000 
grade marketed, for example from Toagosei, Inc. may be used as dimer diol. In order to make 
the alkylene oxide which has three membered-rings add to dimer diol, The dimer diol which 
transformed two hydroxyl groups to the alcoholate with sodium hydroxide or a potassium 
hydrate is heated at 100-140 **, Dimer diol derivative alcohol is obtained by adding this 
alkylene oxide of the specified quantity under churning, using a dimer diol alcoholate as an 
initiator, and carrying out anionic polymerization of the alkylene oxide. When using THF as 
alkylene oxide, after carrying out cation ring opening polymerization of the THF at about 0 ** 
under existence of a boron trifluoride ether salt, target dimer diol derivative alcohol is obtained 
by adding disodium salt of dimer diol and suspending a polymerization. The number of the 
alkylene oxide made to add is 2 mol [ per mol of dimer diol ] or more 40 mol or less. The 
physical properties of the dimer diol derivative alcohol obtained as it is less than 2 mol 
approximate with dimer diol, and the effect by addition of alkylene oxide is not revealed. On the 
other hand, when it increases more than 40 mol, it becomes hydrophilic nature too much and 
the water resisting property of a hardened material is inferior. 

[0006]Next, the above-mentioned dimer diol derivative alcohol is made to react to acrylic acid 
(meta), methyl acrylate (meta), or (meta) ethyl acrylate. When performing a drying 
esterification reaction, polyether polyol, acrylic acid (meta), and a catalyst are mixed, and it 
heats at 60-140 **, and is made to react by making it decompress and dry depending on the 
case. (Meta) The desirable addition of acrylic acid or (meta) acrylic acid is 2.01 mol or more to 
1 mol of polyether polyol. It is not desirable in order that acrylic acid (meta) and unreacted 
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polyether polyol may remain that it is less than 2.01 mol. As a catalyst, sulfuric acid, p- 
toluenesulfonic acid, methanesulfonic acid, etc. are used. An addition is 0.1 to 10 % of the 
weight to the total charge, and is 0.5 to 5.0 % of the weight more preferably. 
[0007]After carrying out predrying of the polyether polyol enough, polyether polyol, acrylic ester 
(meta), and a catalyst are mixed, and you heat at 60-140 **, and make it react by 
decompressing depending on the case, in performing the ester exchange reaction by 
dealcoholization. (Meta) The desirable addition of acrylic ester is 2.01 mol or more to 1 mol of 
polyester polyol. It is preferred to add about 10-1000 ppm of polymerization inhibitor, such as 
hydroquinone, hydroquinone monomethyl ether, and a 6-t-butyl-2,4-xylenol, in any case of the 
reaction of the above. To the system of reaction, solvents or these mixed solvents, such as 
hexane, toluene, xylene, and cyclohexane, can be added. As for the addition of these solvents, 
it is preferred that it is 80 or less % of the weight to the total charge. Since a reaction will 
become slow if 80 or less % of the weight is exceeded, it is not desirable. 
[0008]2 functional (meta) acrylic ester which made two hydroxyl groups in which the ingredient 
(B) in this invention is contained in dimer diol acryloyl(meta )-ize Although it is by [it is called 
below die merge ORUJI (meta) acrylate], this is obtained by making dimer diol acryloyl(meta )- 
ize by the same method as the above-mentioned ingredient (A). 

[0009]lt combines with the above-mentioned ingredient (A) and (B) in this invention, and they 
are them and a copolymeric radical polymerization nature monomer. It can use [this is called 
ingredient (C) below]. As an ingredient (C), acrylic acid (meta), methyl acrylate (meta), (Meta) 
Ethyl acrylate, butyl acrylate (meta), acrylic acid (meta)-2-ethylhexyl, (Meta) Monofunctional 
vinyl compounds, such as acrylic acid lauryl, acrylic acid (meta) stearyl, and N-vinyl 
pyrrolidone, 1 ,6-hexanediol di(metha)acrylate, 1,9-nonane JIORUJI (meta) acrylate, Die merge 
ORUJI (meta) acrylate, poly ethylene glycol di(metha)acrylate, Poly propyleneglycol di(meth) 
acrylate, polyurethane poly (meta) acrylate, ARONIKKUSU (made by Toagosei) of 
polyfunctional (meta) acrylate, such as polyester poly (meta) acrylate, TORIMECHI roll pro 
pantry (meta) acrylate, and pentaerythritol poly (meta) acrylate, or marketing, etc. are 
mentioned. 

[0010]The desirable rates of the above-mentioned ingredient (A) in this invention, (B), and (C) 
are (A):(B):(C) =5 - 90:5 - 90:5 - 90 (% of the weight). A mixed monomer does not become it 
uniform that (A) is less than 5 % of the weight, the water resisting property which was excellent 
in the hardened material in (B) being less than 5 % of the weight, and adhesion over 
polyolefine cannot be given, and the toughness of resin is not accepted that (C) is less than 5 
% of the weight. If needed, the hardenability constituent of this invention which makes the 
above-mentioned ingredient indispensable can blend the additive agent of others, such as a 
polymerization initiator, and can harden it by thermal polymerization or the polymerization by 
an activity energy line. 
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[001 1]When carrying out thermal polymerization, redox systems, such as azo compounds, 
such as peroxide, such as benzoyl peroxide and lauroyl peroxide, azobisisobutyronitrile, and 
azobisvaleronitrile, or benzoyl peroxide/dimethylaniline, can be used as a polymerization 
initiator. An addition is 0.1 to 5 weight section to total monomers. Polymerization temperature 
is usually 50-140 **, and, in the case of a redox system, can polymerize also near a room 
temperature. As an example of the polymerization by an activity energy line, the polymerization 
by ultraviolet rays and the polymerization by an electron beam are mentioned. When 
performing the polymerization by ultraviolet rays, benzyl dimethyl ketal, benzophenone, an 
acetophenone derivative, etc. are used as an initiator. On the other hand, in the polymerization 
by an electron beam, it usually polymerizes with a non-catalyst. 

[0012]Hereafter, a reference example, an example, and a comparative example are given, and 
this invention is explained still more concretely. The dimer diol used in each following example 
is Pes Paul HP- 1000 (henceforth DD) marketed from Toagosei, Inc. 
[Reference example 1] 

(1) In the autoclave in which dimer diol derivation alcohol carried out the manufacture nitrogen 
purge, DD(hydroxyl value: 197 mgKOH/g) 100.0g (0.187 mol) and the 40% of potassium 
hydrate solution 52. 4g (0.374 mol) were added, by 100 ** and pressure 5mmHg, drying was 
performed for 3 hours and the reactant with a water content of about 100 ppm was obtained. It 
applied to this for 4 hours, and 49.4 g (1.122 mol) of ethylene oxide was made to add and 
react to the above-mentioned reactant set as 1 10-120 ** by (5kg/cm2) under application of 
pressure at it. Then, it cooled at 60 **, and decompressed to 10mmHg, and residual ethylene 
oxide was removed. After chloride neutralized the resultant, drying and filtration were 
performed and 143g of polyether polyol A (only henceforth the polyol A) of hydroxyl value 
140.8 mgKOH/g (number average molecular weight: about 800) was obtained. The polyol A 
turned out to be per 1 mol of DD, and the polyol which 6.0 mol of ethylene oxide added by 1 H 
NMR analysis. 

[0013](2) The diacrylate A 100[ manufacture profitable **** dimer diol derivation alcoholic ] g 
(0.125 mol) Hits, The water which carries out heating churning and is generated at 110 ** was 
distilled off out of the system, having taught the acrylic acid 19. 9g (0.276 mol), 1 .2 g of p- 
toluenesulfonic acid, 0.01 g of monomethyl hydroquinone, and 120 g of toluene to the flask, 
and blowing air. It cooled to the room temperature in the place which made water distill for 
about 6 hours. The water layer was removed, after adding sodium hydroxide (15. Og) 10% to 
the above-mentioned reaction mixture and agitating to it. It washed 3 times with water (50.0g). 
0.01 g of monomethyl hydroquinone was added to this, by 80 ** and 10mmHg, distillation 
under reduced pressure of the toluene was carried out, and the diacrylate A was obtained. 
[0014] 

[Reference example 2] 
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(Composition of dimer diol diacrylate) 

100g (0.091 mol) of dimer diol hit, acrylic acid 14.4g (0.200 mol) use of was done, and other 
ingredients were used like the reference example 1, and manufactured dimer diol diacrylate by 
the same operation as the reference example 1 . 
[0015] 

[Example 1- and the comparative examples 1-2] After painting the hardenability constituent 
produced by blending each ingredient shown in Table 1 to a BONDE light board by bar coater 
#10, it irradiated with ultraviolet rays on the coat 30 times the speed for 10-m/using the 
condensed type high-pressure mercury lamp (80W /, lump height cm: 10 cm). A feeling of 
finger touch of the obtained cured film and evaluation of pencil hardness were performed, and 
the result was shown in Table 1 . The "part" in Table 1 is a "weight section." After slushing a 
hardenability constituent into the spacer (5cmx5cmx1mm) covered from both sides with the 
PET film, this sample is irradiated with ultraviolet rays twice (one rear surface each) 30 second 
respectively with a parallel beam type high-pressure mercury lamp (60W /, lump height cm: 30 
cm). It removes and irradiates with a PET film twice (one rear surface each) 30 second 
respectively. Water was made to immerse the obtained hardened material at 23 ** for 48 
hours, water absorption (percentage of the weight increment by the immersion on the basis of 
the sample weight before immersion) was measured by the weight change, and the result was 
written together to Table 1 . 
[0016] 

[Effect of the lnvention]The hardenability constituent of this invention can form the coat which 
has the outstanding water resisting property and the adhesion over polyolefine, and is used 
suitably for the field of mold goods, a paint, ink, adhesives, etc. 
[0017] 
[Table 1] 
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CLAIMS 



[Claim(s)] 

[Claim 1]A hardenability constituent containing the following component (A) and (B). 

(A) : Di(meth)acrylate HO-(XO) m -ZO-(YO) n -H (1) of diol expressed with a following chemical 

formula (1) 

(Z is dimer diol residue among a formula, and X and Y are the alkylene groups of the same or 
different carbon numbers 2-4, m and n are zero or more same or different integers, and it is 
2<=m+n<=40.) 

(B) : Di(meth)acrylate of dimer diol 
[Translation done.] 
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*yy^*y K^jn^l,; fct J; 
^*>. ^«it2~4fflc?)r^^y^^FtLT(i, 
xf-yy:*^yH\ rntl/^Jfj/K, 7'f-yy:*^ 
>Kfciy'ff5tFn75y (JTFTHF t*?t) & 

20 («) A^flJjESn-CV^^^-^HP- 1 0 0 0^ 

or/P3 5-h{;3a«s^r-< 1 o o 

- 1 4 oxridnfiRU M#TtHff£S^S7;^^y^- 

^ ^ h * jd i , r >r v - ^•jt-zI' 7/i^ n 5 - 1- * mm 

t LT7;l/dr U y ^ H * 7x^-yM^§ -fr* i 1 1 

^^JSi-ilSJnl 'Cift^i- iK-T ^ C i: tck 0. MW« 

/I'i&fcU, 2^;Hil±4 0^/HiJ.TT"J)-g» o 2^*iS 
T-J>S t , #JotL-g. y-f ~7-> ; 3r-;HS2i#:7;yrj-;l^ 
V- ^ tiHULX& 0 . 77k^f ly y 
F«#Mc=fcl»«J*^SU=5ri\ -^4 0^ 
J: 0 ^< t . 3S«t3BI*tt fc =5: 0 Wfc^W^tt^ 

40 

[0006] act. ±ta^"-f v-^-^^wtcr/i'n 

(^^) 77'J/HL (^^) 7^'J;Hty<^ 

xxf /WtRiBS-lf 3 *§£t(±, ^yx-fM'M- 
(yt^) T^U^K. HHSSa^L, 60-140 
°C-C«t. *§^tJ;oT(±«ELT. JBfc*c§^l,it 
fciO&i&S-frS. (y<^) 7^U;^fc(± (^^) 
7^ y/H?cD#?;£ L^?gjpfi(i, ^'Jx^fMy^ 
;Ht/W:^U. 2. 0 lwaitM. 2. 0 1 

50 ^ ivimxfo it. (x?) T7>)imt *^<7)*° y 



3/26/2009, EAST Version: 2.3.0.3 



3 

^ffl^itS. mSi*(i, ettEStSLT. 0. 1 
-10fi:»%T*9. i 1 9e*t<(i. 0. 5-5. 0 

[0 0 0 7] WTJVa-Mzi.h^'riVmKm^ 
o t{± , *° U x-r;^ U £ ^4HH«B6S L 

y-f/k fttSS^ltrU 6 0-14 0°CT"Sn»L. 

y unm^T^Mt U^Jnfiix. ifyxxfM 
W-;HtJKcSLT, 2. 0 l*;Pja±T*6. _t 
iac^<x«KJE««^t:fc, ;vf Kn^yy, yvf Fn 
^yytyy-fyl/X-fvk 6-t-7"^-/P— 2, 4- 
^yyy-/^«S^ri£±ffl*r 1 0-1 0 0 Op pmg 

b/ny, ^y>y, y-yn^^y^?§«J> 

t«o«5f*S«oaSSnJH±, liffc&Mfcttlyr, 8 0M%W 
TTftSit^ifitV^ 8 0S*%£IT£«*.3>4:R 

[00 08] *^HJtfc(tl>^ ( B ) (i, yM V-^ 
?)--/k=#4*ll>2«)7kKS£ 7?'Jn^^ 

*\ iti(i±lE^(A) fcHWfc^fciW?- 

[0 0 0 9] *f6BJJ£iiVVCJi, ±K«* ( A ) ii Jtf 
( b ) fcffi € x . *ti t> t ftM^ffi^) 5 i^/PS^tt* 
*ft CJ^T^*fi£4J-(c) fcv^] fcffifflTSS. j£ 
^(OfcLTfi, 7?'J/H*, (yy) 7? 

U;HMf7k (yy) 7? 'J/H^xf-zk (y?>7 

yy/i^y^/k r^u;Hf-2-xf-/i^^ 
y/k (^^)7?y«7^'j/k (yy)7y>;^ 

8xfr>J;k N-t'-;i/h°nU F y^Jrsmtxyw 
1, 6-A,Jf-9-y^-^i; (yy) r^ui^ 
-K l, (yy) r^uv- 

K y-fv-y^-zky (yy) T^'JP-K #yx 
fl/y/ija-;^' (yy ) T^'JV-K ^UToh" 
(yy) T?Vh—b, #V^V?> 
jKU (yy) 7yyu— k *ryxxwJ (yy) 
r^'JV-K FUyf-n-zk/n^yFU (yy)7 

wF#«^ii& u?) t^ui^-k $>M«flTJK 
iorn- -/^y (SC35^£ (80 S) ^awtfiS. 
[0010] #$&BJfcfc(t£±ISJfc»- ( A ) . ( B ) 
£lf (C) cr>mi^miSi±, (A) : (B) : (C) 
=5-9 0 : 5—9 0 : 5-9 0 (SS%) T£>&„ 

(a) ^5M%*)itT-j)^t, s^yv-^-t 
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£^ ( B ) *J5SM%*SrcfeS t . SftfcEn 
•f, (C) ^5fiS%*}fC'S,Si:^Jj§^©$^lgto 

z t . mwatfzmm^i^-mzx 
[ooii] isa^-5^fc:(4. a^si^it lt. 
10 ^-^h^F. rVfx^f y/fnxbij/K ry"b"y 

fflsami. ^y-?-mLx, 0. 1-5 
aigPT'j)^^ m^&mz. 5 0-1 4 otrtfe 

vSttx^^-StiSfi^^JttTti. 
*tJ:iS-&tJj:l« : ?«tJ:*S^i6«i*H t ^S. SI 

mitiss^^ffa^tti. ^M'JtLT, ^yy 
;i/Wf;i'^?-;K <y/7iyy 7th7i7v 
20 MWfc^tffflv^fis. -^rtt^lftHism^^t 

[0012] OT. «#^J, ISftffllti iVifcKW**tf 
[##11] 

( 1 ) ^Wv-y^-;l/!^7^rj-;l/«MjS 

w.mm&Ltz*-h?u-7wz, dd (7jcsa«: 1 

30 97rngKOH/g) 100. Og (0. 187^) 

axv'yim^ \) iy a 4 0 5 2 . 4 g ( 0 . 3 

74^/W arjD^. 1 0 0°C, J±71 5 mmH gT\ 3B# 

iaiM**mv #**«ji o o ppmoKMtifc. 
nit, 110-12 o-ctfssu^iesMt, jd 

ETT- ( 5 k g/c m2) T'\ 4B#r^(tTx^ky^ 
4g (1. 1 2 2t^) ^ JUi_^jE^ii- 
fc. 60 o Ct^at. lOmmHgtiEt, 

Ifxfi/y^yFJiJLt. RJ£^ra^JSKT" 
^ffiLJtfl. H*. iFMffl\ 7lcfgfflil4 0. 8m 
40 gKOH/g (^%^g: 1^80 0 ) tO^Ux-r 
;^U^-^A (mT^t^U^-^Ah^-5 ) Sri 4 
3git. iK'J^-^AJi, 1H NMR^jftiO, D 

d lt^afc*), xf-ixy^yK6. o^/H-tJnL 
[0013] (2) y'7^yy-FA«S5t 

ftiinft^7-y^-A|^7^3-;H 0 0 g 
(0.12 5^) 7^ U/HSl 9 . 9 g 

(0. 276^). p-h/pxyx/wyli. 2 

50 1 2 0g*75wcfta», ^^iDc^ii*?:**^, 
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5 6 

1 1 o -aztmrnn u ^^tr^^^l^ * o m /^aatc3 o 0. itii±t^f commit -> 

±M^jmizio%jm(trbvvj>. ( 1 5. og> * k fwoiiitsit. mfctsws 

SSflnU IffUA *Jf£|&£L£ 0 Mfc. * ( 5 rgpj (4 r^MSPj T"S>I> 0 PET7^;WI 

0. 0 g) T3EI8E#Lfc. dfiK. ty^W h"n M*>tl-jfe^-t- ( 5 cmX 5 cmX 1mm) t 

;Pxy^«E^L. ^T^'Jl'-hAfcfcfc. fi^BfJEE*^^^ (60W/cm. 7y7"i§ : 3 

[0 0 14] OcmlCJ:^ 3 0 #^2 0 (H«#10) gg?htft 

[##M2] £HBItt£. PET7^/l/i,JKWH. 30 

( ^ v-j^t-n^r? u k^js) io 2 @ i @ ) . m^titzmm* 

?'4 V-S^t-A- 1 0 0 g ( 0 . 0 9 1 Sfc 0 , 2 3°CT'4 8^*tiSJtS-fr, fiS^-fbt i OCR** 

r^y/n»i4. 4g(o. 2oo^;b) ffifflLT. * (?sifffl^-ifyr;«i^s«ti-i=. wtiiti^fi* 

i o , ^ v-s^-n^r? y v- h * [0016] 

■BtLfc. mmcmm ^wmmtmmmi. mum* 

[0015] tt, sKytfw * ytM-ri>^*tt&*-r§^ffi^jFM 

m^ixn^tLmitmmm , A*-rj-*# 1 o-e ^swscffifflS:^ 

i>f7^ hflRC^tsta, amse*!^^ [0017] 

(80W/cm, 7>-7°S§ : 1 0 cm) fcfflWC, 1 *20 [Si ] 
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